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Over the past decade, concepts pertaining to knowl-edge acquisition and development by firms (i.e.,organizational learning) have assumed an important
role in the understanding of how firms succeed. A reason
for the enthusiastic interest in knowledge acquisition and
management could be the close relationship between a
firm’s knowledge stores and its capabilities or competences
(e.g., Eisenhardt and Martin 2000; Leonard-Barton 1992;
Winter 1987, 2000). Given the widely acclaimed strategic
significance of capabilities that derive from a firm’s knowl-
edge stores, particularly complex stores that are deeply
embedded and difficult to observe or imitate, knowledge
can result in competitive advantage and superior perfor-
mance (e.g., Eisenhardt and Martin 2000; Teece, Pisano,
and Shuen 1997). Indeed, many firms allocate substantial
resources to knowledge development and management. For
example, General Motors has implemented a companywide
learning system that enables adaptation to market condi-
tions. The mutual insurance company USAA has designed
and implemented a knowledge system that enables the com-
pany to manage its strategic initiatives. Kraft Foods has cre-
ated a knowledge system that enables expenditures to be
redeployed to high-value activities. Ocean Spray has imple-
mented a marketing-knowledge repository that provides
marketplace information to managers. Finally, Toyota has
created a knowledge-sharing network with suppliers to
facilitate learning (Dyer and Nobeoka 2000; Slotegraaf
1999). Beyond these, other examples of firm-level learning
efforts abound.
Recognizing that knowledge is fundamental to building
capabilities, scholars have emphasized the role of organiza-
tional learning and knowledge management in marketing
(e.g., Day 1994, 2000; Glazer 1991; Sinkula 1994; Slater
and Narver 1995). In terms of empirical work, some
researchers have investigated the role of knowledge and
learning in new product development processes (Li and
Calantone 1998; Madhavan and Grover 1998; Moorman
and Miner 1997). Others have examined learning in the
context of market information processing (Hult and Ferrell
1997) and indirectly in market and learning orientations
(Baker and Sinkula 1999; Hurley and Hult 1998; Sinkula,
Baker, and Noordewier 1997). Although learning and
knowledge are believed to play a significant role in inter-
firm relationships (Dyer and Singh 1998), work in this area
is limited to a few conceptual articles (e.g., Lukas, Hult, and
Ferrell 1996; Mohr and Sengupta 2002). The broad objec-
tive of this article is to extend this stream of research by
empirically examining the role of knowledge stores in
buyer–seller interfirm relationships (IRs).
Scholars have suggested that IRs often serve as strategic
assets and, as such, firms should try to develop the ability to
manage them accordingly (Day 1994, 2000; Dyer and
Singh 1998; Jap 1999, 2001; Johnson 1999; Srivastava,
Shervani, and Fahey 1998). This vital ability, referred to as
a firm’s “relational capability” (Dyer and Singh 1998), is
based on the creation of knowledge stores (Winter 1987,
2000). Although relational capability is strategically crucial,
little is known about how it is developed and used, particu-
larly in the turbulent conditions that typify the business
environment that many firms face today. Realization of any
potential advantage of relational capability requires an
understanding of the processes involved in developing the
relevant knowledge that underpins it and the use of that
knowledge across different environmental conditions.
In this article, we suggest that IR knowledge stores
develop from a firm’s absorptive capacity (Cohen and
Levinthal 1990). Furthermore, because the garnering of
superior outcomes is a primary impetus for learning and
capabilities development, we examine the effects of IR
knowledge on relationship outcomes. We focus on two such
outcomes. First, we examine the effects of IR knowledge on
relationship quality (e.g., Hibbard, Kumar, and Stern 2001).
Second, we investigate the impact of knowledge stores on
relationship effectiveness across the firm’s IR portfolio
(Cannon and Perreault 1999). Given that firms often operate
in an ever-changing environment, we also investigate the
moderating effect of environmental turbulence.
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Conceptual Framework
Relational capability involves a firm’s learned ways of
behaving in its IRs, including procedures and policies in IR
management. The development and manipulation of knowl-
edge stores is integral to the creation of relational capability
(e.g., Day 1994; Dyer and Singh 1998; Leonard-Barton
1992). To develop knowledge stores for the socially com-
plex and deeply embedded routines that constitute relational
capability, firms actively engage in learning at the organiza-
tional level (Collis 1994; Nonaka 1994; Winter 2000). Over
the past decade, various perspectives have been presented
on organizational learning, including ones that conceptual-
ize learning as the process of gathering, disseminating, and
interpreting information (e.g., Sinkula 1994; Slater and
Narver 1995). These works, which focused on information
and its use and integration in the firm, have been particu-
larly useful in learning about markets and market responses
(e.g., Li and Calantone 1998). A complementary perspec-
tive on learning that has received considerable attention in
the organizational literature (Lane, Koka, and Pathak 2002),
and one that readily lends itself to the explanation of capa-
bilities development, is that of absorptive capacity (Cohen
and Levinthal 1990).
Absorptive capacity depicts learning as the processes by
which a firm derives and absorbs knowledge from its expe-
riences and actions (e.g., Cohen and Levinthal 1990; Lane
and Lubatkin 1998; Zahra and George 2002). At an abstract
level, absorptive capacity has been defined as a firm’s abil-
ity or capability to build and upgrade knowledge stores. An
important implication of the absorptive capacity perspective
is that it assumes that there is some preexisting level of
knowledge. Absorptive capacity describes how knowledge
develops cumulatively and builds on prior knowledge stores
(Cohen and Levinthal 1990). Firms that have prior relevant
knowledge are better able to acquire and assimilate new
knowledge. The three central components of absorptive
capacity are (1) an understanding of new information based
on the accumulation of observations and cues from experi-
ences, (2) assimilation and integration of the information
into knowledge stores, and (3) application of the knowledge
(Cohen and Levinthal 1990; Lane, Salk, and Lyles 2001).
Absorptive capacity provides the theoretical framework
for our conceptual model, which is shown in Figure 1.
Firms come to terms with new information and assimilate it
into knowledge stores through sensemaking, wherein mean-
ing is assigned to observations and cues in situations,
events, and occurrences (Weick 1995). Knowledge emerges
from offline or retrospective processing that is involved in
sensemaking because it reorganizes and creates order from
discrepant observations and cues. Here, we focus particu-
larly on the knowledge-application phase of absorptive
capacity. We expect that when IR knowledge is developed,
it can be applied in interfirm relationships to enhance their
individual quality and effectiveness as a group.
IR Knowledge Stores
Knowledge stores in IRs are a firm’s reservoirs of collective
insights, beliefs, behavioral routines, procedures, and poli-
FIGURE 1
Model Depicting Conceptual Framework and Hypothesized Relationships
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cies in IR management (Day 1994; Walsh and Ungson 1991).
When firms form strategic relationships with a few suppliers
instead of arm’s-length transactions with many suppliers
(e.g., Anderson and Weitz 1992; Celly, Spekman, and
Kamauff 1999; Ganesan 1994; Watts, Kim, and Hahn 1992),
the role of knowledge related to interactions and relational
dynamics becomes extremely important. Firms also must
manage the functional components in the IR, such as costs,
quality, delivery, and inventory aspects in the supply chain.
Indeed, relationship management and supply chain manage-
ment have been proposed as core business processes
(Lehmann and Jocz 1997; Srivastava, Shervani, and Fahey
1999), which makes knowledge about the processes crucial
to company success. Prior research also points to the need to
study environmental conditions (e.g., Achrol, Reve, and Stern
1983). A preponderance of the strategy literature suggests
that to be successful, firms need to identify and adapt to the
environmental conditions (Moorman and Slotegraaf 1999).
Firms’ IRs serve as antennas that scan their environments and
act as sources of information on various aspects, including
the competitive environment (e.g., Celly, Spekman, and
Kamauff 1999). Firms’ IRs also serve as mechanisms for
coping with the environment (e.g., Achrol and Stern 1988;
Dwyer and Welsh 1985), which makes knowledge about the
environment another crucial component of IR knowledge
stores. On the basis of this and exploratory interviews with
managers, we consider three important subdomains of IR
knowledge in this study: (1) interactional knowledge stores,
(2) functional knowledge stores, and (3) environmental
knowledge stores.
Interactional knowledge stores. Interactional knowledge
stores consist of knowledge about issues related to interac-
tions in partner relationships. Interactional knowledge
includes aspects such as communication, negotiation, con-
flict management, and development and implementation of
cooperative programs (e.g., Ganesan 1993; Heide and John
1990; Mohr, Fisher, and Nevin 1996; Murry and Heide
1998). Interactional knowledge stores reflect the socio-
psychological components of IRs.
Functional knowledge stores. Functional knowledge
stores consist of a firm’s knowledge about issues related to
the management of supply chain functions. Functional
knowledge includes working with suppliers in areas such as
cost reduction, quality control, operations and production,
logistics and delivery, inventory management, and product
development (e.g., Frazier, Spekman, and O’Neal 1988;
Klein, Frazier, and Roth 1990; Srivastava, Shervani, and
Fahey 1999).
Environmental knowledge stores. Environmental knowl-
edge stores consist of a firm’s knowledge about its external
operating environment. Environmental knowledge stores
include factors in the secondary and macro task environ-
ments, such as competitive behavior, market conditions, and
variations in laws and regulations (e.g., Achrol and Stern
1988; Dwyer and Welsh 1985; Grewal and Dharwadkar
2002).
Hypotheses
In this study, we examine the effects of each IR knowledge
store on two forms of strategically desirable relational out-
comes. First, we consider the effect of IR knowledge on
relationship quality, which is a higher-order construct com-
posed of three dimensions: trust, commitment, and stability
(e.g., Hibbard, Kumar, and Stern 2001; Jap 1999). Second,
we consider the influence of IR knowledge on the effective-
ness of a firm’s IR portfolio. Despite their advantages, not
all IRs can or should be close and collaborative (e.g., Can-
non and Perreault 1999; Frazier 1999); certain relationships
simply may not merit the resources required to maintain
them, “partner” firms may prefer arm’s-length arrange-
ments, or transaction characteristics may make market gov-
ernance more effective (e.g., Williamson 1996). Thus, out-
comes of IR knowledge extend beyond individual IRs to
include portfolio perspectives in which IR effectiveness is
considered as a group. We expect that the various dimen-
sions of IR knowledge (interactional, functional, and envi-
ronmental) influence the two outcomes in complex ways.
Effects of Interactional Knowledge Stores
A firm’s portfolio of relationships may vary from arm’s-
length, transaction-based arrangements to close, collabora-
tive partnerships (Cannon and Perreault 1999; Frazier
1999). Given the extent to which interactional issues (e.g.,
planning and managing partnering activities, negotiating,
managing conflict) pervade and extend over the range of a
firm’s IRs, knowledge gained in any one IR may be applied
to others. Because of these transferability and knowledge
spillover effects (Uzzi and Gillespie 2002), interactional
stores should increase the effectiveness of a firm’s relation-
ship portfolio. Furthermore, we expect that this increase is
nonlinear because interactional knowledge stores can poten-
tially generate positive feedback effects with respect to
portfoliowide effectiveness, which should manifest in the
accrual of returns at an increasing rate. Positive feedback
effects are self-reinforcing mechanisms that enhance out-
comes through learning, coordination, and/or scale effects
(Arthur 1994; Dickson, Farris, and Verbeke 2001). For
example, a firm with strong negotiation skills can apply the
skills in all negotiating activities across its relationship port-
folio for significant payoffs in multiple relationships. Thus,
we suggest the following:
H1: The effect of interactional knowledge stores on the gen-
eral effectiveness of IRs is positive and nonlinear; greater
levels of interactional knowledge stores increase the effec-
tiveness of the IR portfolio at an increasing rate.
Interactional knowledge stores are instrumental in the
identification and facilitation of the development of behav-
iors and properties that are desirable in close, partner-style
IRs (e.g., Ford and McDowell 1999; Morgan and Hunt
1994). Interactional knowledge—such as that involved in
negotiating with suppliers, planning and managing IR activ-
ities, implementing cooperative programs, and managing
conflict—can be key in building trust and commitment in a
relationship (Crosby, Evans, and Cowles 1990; Morgan and
Hunt 1994; Stern, Sternthal, and Craig 1973; Sullivan et al.
1981). Firms can also use effective interactional knowledge
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to build strong bonds with a partner, thereby providing sta-
bility to a relationship (e.g., Anderson and Weitz 1992).
However, because trust, commitment, and stability are idio-
syncratic to each relationship, the transference and feed-
back effects of interactional knowledge are limited and non-
multiplicative. Therefore:
H2: The level of interactional knowledge stores positively
influences relationship quality.
Effects of Functional Knowledge Stores
Firms garner functional knowledge stores by investing in a
relationship through programs and activities such as total
quality management (TQM), just-in-time (JIT) systems, or
product codevelopment. In the process, a firm develops a
deep understanding of its partner’s (e.g., its supplier’s) way
of doing business, of its resources and objectives, and of the
supplier firm in general. In this respect, it is not practical or
even desirable to invest in and develop such deep under-
standing for all suppliers. Even when TQM, JIT, or other
similar programs are desirable for a supplier, some adapta-
tion of the program is needed to accommodate the unique-
ness from supplier to supplier. Thus, because of the unique
properties of the functional knowledge stores, and because
of the type of relationships in which these stores develop
and come into play, they are somewhat more limited in their
generalizability than are the other IR knowledge stores.
Despite this, some expertise and skill can be reasonably
applied across the firm’s portfolio of relationships, because
in developing rich functional knowledge stores, a firm has a
greater understanding of what can and should be accom-
plished throughout its IR portfolio in terms of functions and
cost reduction. With rich functional knowledge stores in
place, the firm has a platform from which it can effectively
adapt and extend its knowledge. For example, developing
effective interfirm TQM programs with a supplier provides
the firm with a point from which to develop TQM programs
with others, even though the programs may not be the same.
Thus, we expect the following:
H3: The level of functional knowledge stores positively influ-
ences the overall effectiveness of the IR portfolio.
Functional knowledge stores imply that a buyer builds
knowledge from working closely with individual suppliers
in areas such as cost reduction, new product development,
and quality improvements and from integrating a supplier in
the buyer’s JIT and extranet systems. A firm’s building of
this knowledge store mandates resource utilization in order
to understand its partner’s objectives, needs, and ways of
doing business. As a result, the knowledge accumulated is
often proprietary and, relative to the other components of
IR knowledge, specific to that partner firm. However, when
functional knowledge stores have been acquired, they
enable a firm to leverage facets of the supply chain and to
provide increased returns for the partner (Srivastava, Sher-
vani, and Fahey 1999), thereby enhancing the quality of the
relationship between the firms. For example, a firm may
invest in developing a TQM program with a partner firm.
When the program is in place, the benefits accrue continu-
ally, which further strengthens the relationship between the
firms (e.g., Douglas and Judge 2001; Flynn, Sakakibara,
and Schroeder 1995) and enhances relationship quality at
an increasing rate. Thus, positive feedback effects due to
localized learning are set in motion (Dickson, Farris, and
Verbeke 2001). Therefore, we hypothesize the following:
H4: The effect of functional knowledge stores on relationship
quality is positive and nonlinear; greater levels of func-
tional knowledge stores increase relationship quality at an
increasing rate.
Effects of Environmental Knowledge Stores
It is important for firms to manage the uncertainty that
stems from the environment (Achrol, Reve, and Stern 1983;
Achrol and Stern 1988; Dwyer and Welsh 1985). Environ-
mental knowledge stores help a firm recognize environmen-
tal contingencies and develop its IR portfolio to manage
them (e.g., Cannon and Perreault 1999). Based on the envi-
ronmental conditions, these knowledge stores enable a firm
to recognize and assemble an array of relationships, some
of which provide flexibility and ease of dissolution when
needed and others that provide the advantages of close,
partner-style IRs. Consistent with the open-systems per-
spective (e.g., Achrol, Reve, and Stern 1983), these knowl-
edge stores are geared toward helping firms manage their
environment by configuring the optimal IR portfolio. How-
ever, the effectiveness of these knowledge stores depends
on the degree of environmental turbulence. In stable envi-
ronments, organizations are less likely to change their pat-
terns of behavior (Mintzberg and Waters 1985). However, in
turbulent environments, previous patterns of behavior are
less informative, and firms must draw on their environmen-
tal knowledge stores to guide their actions with respect to
reconfiguring and managing the IR portfolio. Thus, an
increase in environmental turbulence enhances the positive
effect of environmental knowledge stores on IR portfolio
effectiveness, which suggests an interaction effect:
H5: Environmental turbulence moderates the effect of environ-
mental knowledge stores on the overall effectiveness of
the IR portfolio; the positive effect strengthens as environ-
mental turbulence increases.
Scholars have argued that individual IRs provide buffers
and are an effective means for firms to cope with environ-
mental uncertainty (e.g., Achrol 1991). In the context of
buyer–seller interactions, when environmental conditions
vary, firms tend to develop closer relationships with partner
firms because close relationships create flexibility, which
enables the dyadic partners to adapt and negotiate adjust-
ments mutually (Noordewier, John, and Nevin 1990). Fur-
thermore, when environmental demands and practices are
constantly changing, close relationships facilitate communi-
cation and coordination across the dyad (Jap 1999). Some-
times, firms also establish close relations with supplier
firms, especially in international markets, to create supply
stability and to have access to the resources they need
(Keister 1999). Environmental knowledge stores facilitate
the creation of close relationships because they enable a
firm to recognize and communicate environmental contin-
gencies to partners. Thus, we expect that environmental
knowledge stores positively affect relationship quality, but
the effect depends on the degree of environmental turbu-
lence. When the environment is stable, firms have little
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need to draw on these knowledge stores. However, in turbu-
lent environments, the need and value of the knowledge
stores increase. Thus, we posit the following:
H6: Environmental turbulence moderates the effect of environ-
mental knowledge stores on relationship quality; the posi-
tive effect strengthens as environmental turbulence
increases.
Methods
Questionnaire Development and Pretesting
We based the measures developed for this study on the aca-
demic and practitioner literature and on field interviews.
These sources provided the foundation for construct item
pools, which were subjected to several iterations of peer
review by experts in the field. After a satisfactory conclu-
sion on the item pools, the completed research instrument
was again peer reviewed with format, appearance, and flow
as the major focus. Next, we pretested the questionnaire
through in-depth interviews with executives from four
firms. In the interviews, we discussed the study objectives
in general terms; after the pretest, subjects completed the
questionnaire, and we debriefed them extensively. This
pretesting approach was appropriate first because concerns
regarding the sample size that, in general, are assessed
through broader-based pretesting were addressed in our
study by the extensive key-informant prescreening proce-
dure we used. Second, given that several constructs in our
study are new, we believed that we could isolate measure-
ment and questionnaire format problems more effectively
with in-depth interviews.
An important third concern in pretesting involved the
transition between reporting tasks. Some elements of the
questionnaire focused on a firm’s supplier relationships in
general, and other elements focused on a specific supplier
relationship. To address this, we separated the two reporting
tasks in the questionnaire. As a task-transition mechanism,
a distinct section of the questionnaire focused attention on
an individual relationship by asking respondents to identify
a specific relationship and to report demographic and
descriptive information on that relationship. Pretesting
ascertained that the respondents indeed made the transition
from general interfirm partnering tendencies to a specific
supplier relationship without confusion. Our transition
mechanism to change respondent focus was effective. In
addition, all respondents completed the questionnaire in the
expected amount of time and understood the instructions,
reporting tasks, items, and language we used.
Sample and Data Collection Procedures
We collected data from a multi-industry mail survey that
included the chemical and allied products, rubber and plas-
tic products, metal fabrications and products, industrial
machinery and equipment, electronic and electric equip-
ment, and automotive and transportation equipment indus-
tries. As a preliminary step in the research process, we
conducted several in-depth telephone and personal inter-
views with materials-acquisition executives in the indus-
tries. The results of the interviews implied that the research
topic was relevant and compelling for the incumbent firms.
In addition, the interviews suggested that the construct
variance would likely be sufficient for testing the posited
relationships.
We procured a list of firms from a commercial list
source. After removing duplicate and incomplete addresses
from the list, we had a sample of 781 firms for the project.
The first step in data collection was a mail prescreening of
potential respondents to assess their appropriateness and to
determine whether they met the criteria of involvement and
knowledgeability, as indicated by Campbell (1955). Using a
short prescreening questionnaire, we determined their posi-
tion with the firm, number of years in that position, and per-
centage of time spent on supplier-related activities. In addi-
tion, using seven-point scales, we assessed (1) the extent to
which respondents were personally involved in supplier
relationships and (2) how knowledgeable they were about
their firm’s dealings with suppliers. Of the 781 firms, we
received prescreening responses from 330. Of these, we
eliminated 11 because they were low on the knowledgeabil-
ity and involvement criteria (i.e., scored lower than six on a
seven-point scale), spent less than 70% of their time on
supplier-related activities, were in their position less than
two years, or were low-level purchasing personnel. The 319
remaining managers identified as appropriate key infor-
mants held titles including vice president or directors of
operations, procurement, manufacturing, materials manage-
ment, or supply processing.
Each of the 319 qualified potential respondents was
mailed a packet that included a cover letter, the survey
instrument, and a prepaid return envelope. As an incentive
for participation in the study, we offered the respondents an
executive summary. To overcome a possible selection bias
of managers automatically reporting on the largest supplier,
we used a 2 × 2 design and randomly assigned respondents
to report on the following aspects of a supplier relationship:
relationship duration of less than two years versus greater
than two years and average versus crucially important com-
ponents or products supplied in the relationship. Assign-
ment to one of the four conditions resulted in reports on a
diverse range of relationships for study (Ganesan 1994). As
a cross-check for key informant validity, we also included
the items we used for prescreening in the survey instrument.
The initial mailing and one follow-up mailing generated
176 responses (23% of the original sample and 55% of the
qualified informants), of which 169 were usable. To check
for nonresponse bias, we compared the respondents with
nonrespondents on the prescreening questions, Standard
Industrial Classification (SIC) codes, company sales vol-
ume, and number of employees. We then compared the
early and the late respondents on demographic and model
variables (Armstrong and Overton 1977). The t-tests
showed no statistically significant differences, which sug-
gests that response bias was not an issue in this study.
Measures
We used formative scales to assess the interfirm relational
knowledge stores. The measures focused on the managers’
perceptions of the content and level of IR partnering knowl-
edge retained in the firm’s memory (e.g., Moorman and
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Miner 1997). The responding executives rated the extent of
knowledge that they believed their firms held, using a
seven-point Likert scale anchored by 1 = “very little knowl-
edge” and 7 = “extensive knowledge.” The measure of inter-
actional knowledge stores consisted of five items that per-
tained to negotiating practices, planning and management
of partnering activities, development and use of cooperative
activities, computer networking with suppliers, and conflict
management. We assessed functional knowledge stores with
six items that consisted of cost reduction, product develop-
ment, delivery time, quality management, inventory man-
agement, and production efficiency. For environmental
knowledge stores, four items pertaining to laws and regula-
tions, market conditions, labor conditions, and competitors’
behaviors constituted the measure. The Appendix provides
full detail on the measures in the study.
Relationship quality consisted of three dimensions:
trust, commitment, and stability. The measure of trust con-
sisted of six items that focused on, for example, partner
honesty, reliability, and partner concern for the firm’s wel-
fare (Doney and Cannon 1997). We assessed commitment
with a five-item scale that included issues such as loyalty,
willingness to invest, and expectations of a long-term asso-
ciation (Anderson and Weitz 1992). For the trust and com-
mitment measures, the responses ranged from 1 = “strongly
disagree” to 7 = “strongly agree.” We created a four-item
bipolar adjective scale to assess relationship stability. For
example, executives rated the extent to which their supplier
relationship was insecure or secure on a seven-point scale.
The measure for relationship portfolio effectiveness,
which we also created for this study, focused on perceptions
about the firm’s IRs as a group. Four statements constituted
the scale. An example of the statements is, “Across the
board, our supplier relationships operate well for us.” Other
items assessed productivity, efficiency and effectiveness,
and the extent to which the IRs met the firm’s needs as a
group or portfolio. Executives responded in terms of
whether they agreed or disagreed with the statements on a
seven-point scale.
We based the environmental turbulence measure on sec-
ondary data. We used trade literature, government docu-
ments, and popular business press (e.g., The Wall Street
Journal, BusinessWeek) to gather information on technolog-
ical change, innovation, significant new product introduc-
tion, growth or decline in markets, competitive and industry
structure changes (e.g., mergers, acquisitions, alliances,
number of firms leaving or entering, changes in market
shares or concentration ratios), legal or regulatory changes,
and other factors that we judged as part of the relevant envi-
ronment. On the basis of the information, we used a Delphi-
like iterating approach to develop the scale using the fol-
lowing procedure: (1) A team of MBA students compiled
environmental turbulence reports for each industry; (2) the
reports were shared across the six industry teams; (3) using
a scale that ranged from one (least turbulent) to six (most
turbulent), each team evaluated the turbulence level for each
industry; (4) the teams paired up to reevaluate and reconcile
their ratings; (5) the pairs of teams were then joined by
another pair of teams, and they reconciled the turbulence
ratings again; and (6) the remaining two teams joined and
again reconciled the ratings to reach a final consensus for
the scale. Table 1 provides detail on the environmental tur-
bulence scale.
Although we did not formally hypothesize a role for the
sensemaking construct, we expect that it acts as a covariate
with regard to knowledge application. Thus, we opera-
tionalized it on the basis of Weick’s (1995) conceptualiza-
tion. The measure consisted of five items that focused on
sensemaking by boundary-spanning materials-acquisition
executives in IRs (e.g., “In our supplier relationship, we
constantly assess and analyze the effects of our decisions so
that we know what adjustments to make”). Other items
addressed firms’ identifying and understanding mistakes,
understanding successful activities and programs, and
understanding the effects of actions and decisions and vari-
ous adjustments to them in the relationship. Respondents
indicated the extent of their disagreement or agreement on a
seven-point scale (1 = “disagree,” 7= “agree”).
Results
Measure Validation
We used confirmatory factor analysis (CFA) for measure
validation. The χ2 for the model of all the first-order reflec-
tive constructs was 447.86, with 242 degrees of freedom.
The comparative fit index (CFI), normed fit index (NFI),
and nonnormed fit index (NNFI) were .97, .94, and .97,
respectively. The ranges of loadings for each measure as
well as construct reliabilities and average variance extracted
(AVE) are shown in the Appendix. Construct reliabilities
were .91 or greater, exceeding the benchmarks that are sug-
gested as acceptable (Nunnally and Bernstein 1994); AVEs
were greater than .72. All the indicators loaded significantly
and substantively on their hypothesized factors (p < .001).
To test for discriminant validity, we ran a series of nested
CFA model comparisons in which we constrained the
covariance between each pair of reflective constructs to one
(Anderson and Gerbing 1988). For all pairs, when we com-
pared the constrained model with a free model, the differ-
ence was significant, which indicates discriminant validity.
We also examined the variance extracted by each construct
relative to the squared correlation between construct pairs
(Fornell and Larcker 1981). In all cases, the variance
extracted by each factor exceeded the squared correlation
between the factor pair, thus indicating discriminant
validity.
We developed the measures of the three knowledge
stores as formative (Diamantopoulos and Winklhofer 2001;
Edwards and Bagozzi 2000). Thus, the precision and thor-
oughness with which we established and tapped (content
validity) the construct domains provided the major valida-
tion tool (Howell 1987). Our procedures in the preliminary
stages of research, interviews, and pretesting, along with
visual inspection of the scale items, provided evidence of
content validity. This procedure, along with the CFA results
for the reflective measures, suggests that all the measures in
this study are adequately reliable and valid.
We estimated a second-order CFA for relationship qual-
ity, because we conceptualized it as a higher-order construct
that comprised trust, commitment, and stability. The target
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TABLE 1
Turbulence Classifications and Sample Characteristics
Average
Percentage
of Supplier’s
Sales
Accounted
for by This
Relationship
Average
Percentage
of Product
Category
Purchased
from This
Supplier
Average
Percentage
of Total
Purchases
from This
Supplier
Average
Number of
Other
Suppliers
for
Product
Category
Average
Relationship
Length
Average
Dollar
Sales/
Revenues
(in Millions)Nature of Turbulence
Turbulence
Level
Industry and SIC
Range
13%65% 39%4.514.2$229.0In general, stable on most
dimensions; moderate technology
change; relative stability in
competitive activity, composition,
and demand 
1 (n = 6)Metal fabrications and
products, 3411–3499
1866 406.214.133.6Reasonable new product
introduction; innovation incremental
in most sectors; relative stability in
industry composition, competitive
activity, and demand 
2 (n = 41)Industrial machinery
and equipment,
3511–3599
1378 583.011.026.6New product introduction and
innovation significant in some
sectors, reasonably intense
competition, some alliances,
relatively stable demand 
3 (n = 26)Chemical and allied
products, 2812–2899
1564 352.711.7173.0Reasonable rates of innovation and
new products, relatively few new
entrants, some alliance activity,
somewhat dynamic and growing
markets
4 (n = 22)Rubber and plastics,
3011–3069
2268 394.68.1232.0Frequent new product introduction
and incremental innovation, intense
competition, heavy alliance activity,
dynamic demand
5 (n = 26)Automotive
transportation and
equipment,
3711–3799
2162 403.712.0177.0Strong activity on multiple fronts:
radical innovation, technology, new
entrants, alliances, dynamic
markets and demand, intense
competition 
6 (n = 48)Electronic and electric
equipment,
3624–3647
28 / Journal of Marketing, July 2004
FIGURE 2
Interpretation of Nonlinear Effects
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coefficient, which compares the parsimonious second-order
factor model with a measurement model that contains the
three subconstructs, was at the acceptable level of .90
(Marsh and Hocevar 1985). As we expected, the three
relationship-quality subconstructs loaded positively on
overall relationship quality (i.e., trust: γ1 = .94, t = 7.80, p <
.001; commitment: γ2 = .82, t = 8.49, p < .001; stability:
γ3 = .69, t = 6.15, p < .001). The χ2 for this model was
242.94 (p < .01), with 88 degrees of freedom. The fit
indexes were CFI = .96, NFI = .94, and NNFI = .96. Relia-
bility for the higher-order construct was .94. We provide
descriptive statistics for latent constructs in Table 2.
Hypothesis Testing
We used ordinary least squares regression to test our
hypotheses. We used the product term between the con-
cerned latent constructs to test the interaction effects; we
used the square of the latent constructs to test the hypothe-
sized nonlinear effects. Because product terms and the
square terms can induce collinearity, we mean-centered the
variables before we constructed the terms (Aiken and West
1996; Cronbach 1987). The reported results are based on
mean-centered latent explanatory variables.
The results show that the independent variables explain
significant variance in relationship portfolio effectiveness
(R2 = .428, p < .01) and relationship quality (R2 = .121, p <
.01). For the hypotheses, the results indicate support for H1;
interactional knowledge stores enhance relationship portfo-
lio effectiveness (b = .320, p < .01) at an increasing rate
(b = .122, p < .01). We graph this nonlinear effect in Figure
2. We also find support for H2, which proposes that rich
interactional knowledge stores enhance relationship quality
(b = .343, p < .01).
The results do not indicate support for H3, which sug-
gests that functional knowledge stores positively affect rela-
tionship portfolio effectiveness (b = .049, p > .33). In H4,
we expected that greater levels of functional knowledge
stores would increase relationship quality at an increasing
rate. Although the linear term for functional knowledge
stores is not statistically significant (b = .029, p > .40), the
nonlinear term is positive and significant (b = .069, p < .05)
for its effect on relationship quality, which provides support
for H4. According to our data, as the level of functional
knowledge stores increases, relationship quality is enhanced
at an increasing rate (see Figure 2).
In H5 and H6, we expected that the influence of environ-
mental knowledge stores on relationship portfolio effective-
ness and individual relationship quality would be greater in
turbulent environments. The results do not show support for
H5. Neither the main effect of environmental knowledge
store on relationship portfolio effectiveness (b = –.039, p >
.62) nor its interaction with environmental turbulence is sta-
tistically significant (b = .013, p > .33). Likewise, the main
effect of environmental knowledge stores on relationship
quality is not statistically significant (b = –.050, p > .56).
However, we find limited support for H6; the effect of envi-
TABLE 2
Descriptive Statistics: Mean, Standard Deviations, and Correlations
1 2 3 4 5 6 7
1. Interactional knowledge stores 1.00
2. Functional knowledge stores .78** 1.00
3. Environmental knowledge stores .66** .70** 1.00
4. Sensemaking .57** .56** .47** 1.00
5. Relationship quality .32** .23** .19* .22** 1.00
6. Relationship portfolio effectiveness .53** .47** .37** .58** .28** 1.00
7. Environmental turbulence –.06 –.01 –.08 .01 –.02 .03 1.00
Mean 4.86 4.59 4.17 5.18 5.73 5.10 2.83
Standard deviation 1.03 1.08 1.21 1.19 1.06 .98 1.90
*p < .05.
**p < .01.
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ronmental knowledge stores on relationship quality is mod-
erated by environmental turbulence (b = .039, p < .10).
Post Hoc Analysis of the Role of Turbulence
Although preliminary hypotheses testing did not reveal a
substantive pattern of moderation by environmental turbu-
lence, powerful theoretical arguments indicate that there
might be important effects that did not emerge in our analy-
sis. Thus, we probed the moderating effects of environmen-
tal turbulence more comprehensively through a post hoc
dummy-variable analysis. Specifically, for the environmen-
tal knowledge stores’ impact on relationship portfolio effec-
tiveness and relationship quality models, we replaced the
turbulence index with six dummy variables, one for each
level of environmental turbulence. Elimination of the con-
stant term in the equation accommodated for the six dummy
variables. Using the dummy variables and environmental
knowledge stores, we created six product terms to reflect
the influence of the knowledge store on the outcome for
each of the six levels of turbulence (again, we deleted the
main effect of environmental knowledge stores to accom-
modate the six interactions).
The middle section of Table 3 shows results for the
dummy-variable turbulence model (although we included
all original explanatory variables in the post hoc analysis,
for parsimony and clarity, we report only the moderation
results in Table 3). As is shown, environmental knowledge
stores positively influence relationship portfolio effective-
ness for Turbulence Level 3 but negatively for Level 4. For
relationship quality, environmental knowledge stores’
effects are positive for Turbulence Levels 3–5. To further
examine differences in the influence of the environmental
knowledge stores across environmental conditions, we used
Wald tests to compare the coefficients reported in the mid-
dle of Table 3 (for each knowledge store, there are 15 such
comparisons, i.e., 6C2 = 15). The comparisons shown in the
lower section of Table 3 indicate that in our data, the influ-
ence of environmental knowledge stores on relationship
portfolio effectiveness and relationship quality varies from
one level of turbulence to another. For example, the effects
of the environmental knowledge store on relationship port-
folio effectiveness differ significantly between Turbulence
Level 3 and the other five levels (Levels 3 and 2: b = .809,
p < .01; Levels 3 and 1: b = .796, p < .01; Levels 4 and 3:
b = –1.053, p < .01; Levels 5 and 3: b = –.861, p < .05; and
Levels 6 and 3: b = –.733, p < .01). Consistent with H5 and
H6, the post hoc analyses reveal that environmental knowl-
edge stores influence IR outcomes differently in various
environmental conditions.
The Role of Sensemaking in IR Knowledge Store
Development
Although we did not formally specify hypotheses regarding
the role of sensemaking, we treat it as a covariate and test
its effect on relationship portfolio effectiveness because, at
a broader level, sensemaking can facilitate how IRs work
together as a group. Furthermore, sensemaking can deter-
mine how various relationships complement one another,
and how each works in conjunction with others (e.g., Ben-
saou and Venkatraman 1995). The results show that sense-
1An interesting question that arises is whether the three knowl-
edge stores mediate the influence of sensemaking on relationship
portfolio effectiveness. To test this, we estimated a model in which
sensemaking affected relationship portfolio effectiveness in the
absence of the influence of the knowledge stores (b = .513, p <
.01). Because this coefficient is substantially greater than the coef-
ficient estimated in the presence of the knowledge stores (i.e., b =
.386, p < .01) in absolute magnitude, we have evidence for partial
mediation (Baron and Kenny 1986).
making has a positive, direct influence on relationship port-
folio effectiveness (b = .386, p < .01).1
With regard to the role of sensemaking in knowledge
store development, the correlations reported in Table 2
show a strong pattern of association between sensemaking
and the IR knowledge stores. The coefficients of .57 (p <
.01), .56 (p < .01), and .47 (p < .01) for interactional, func-
tional, and environmental knowledge stores, respectively,
provide preliminary evidence of a strong role for sensemak-
ing in knowledge development. To explore the question of
environmental moderation in knowledge store development,
we performed the same post hoc analysis as we did with the
outcomes of knowledge stores. As the results in Table 4
show, 17 of the 18 coefficients for sensemaking are positive
and statistically significant (p < .05), which indicates that in
most environmental conditions, sensemaking positively
influences IR knowledge stores. The Wald test results in
Table 4 show that for interactional and environmental
knowledge stores, the influence of sensemaking differs
across turbulence. However, this difference is not a simple
linear difference that can be captured by one interaction
term. For example, in the case of interactional knowledge
stores, sensemaking has a greater impact for Turbulence
Level 6 than for Level 2 (b = .272, p < .05) and Level 4 (b =
.276, p < .01). However, the effect of sensemaking on inter-
actional knowledge stores is lower for Turbulence Level 6
than for Level 3 (b = –.209, p < .05). Nonetheless, our data
indicate that sensemaking is important in developing
knowledge stores, and its effects vary depending on the
level of environmental turbulence.
Discussion
We drew on the absorptive capacity perspective to extend
our understanding of relational capability. We advanced the
notion that relational capability derives from the develop-
ment, and particularly the leveraging, of knowledge stores
specific to the domain of IR making and management. An
important issue in our research involves the differential
effects of the three knowledge subdomains (relational, func-
tional, and environmental) that underpin interfirm relational
capability. As we expected, our results imply that the three
relational knowledge stores indeed generate different out-
comes in individual IRs and in terms of a firm’s IR
portfolio.
Interactional knowledge stores seem to be an important
factor in terms of both the magnitude and the consistency of
their effects. The knowledge stores strongly influence indi-
vidual IR quality and have broader-based implications for
the IR portfolio. The influence on portfolio effectiveness
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TABLE 3
Ordinary Least Squares Results
Relationship Portfolio
Effectiveness Relationship Quality
Unstandardized Unstandardized
Parameter Standard Parameter Standard
Explanatory Variable Estimate Error Estimate Error
Interactional knowledge stores .320*** .109 .343*** .111
Functional knowledge stores .049 .115 .029 .121
Environmental knowledge stores –.039 .079 –.050 .088
Environmental turbulence .028 .031 .006 .034
Sensemaking .386*** .079 — —
Interactional knowledge stores2 .122*** .037 — —
Functional knowledge stores2 — — .069** .034
Environmental knowledge stores × turbulence .013 .030 .039* .029
R2 = .428 R2 = .121
Environmental Knowledge Stores at Environmental Turbulence Levelsa
Lowest (1) –.059 .117 –.096 .123
Somewhat low (2) –.072 .094 –.168 .134
Moderate (3) .737*** .267 .348* .213
Fair (4) –.316** .175 .521*** .155
Somewhat high (5) –.124 .319 .684*** .155
Highest (6) .005 .130 –.018 .113
Wald Tests Comparing Moderation of Environmental Turbulence on Outcomesb
(6) – (5) .129 .336 –.702*** .174
(6) – (4) .320* .219 –.539*** .192
(6) – (3) –.733*** .291 –.366* .234
(6) – (2) .076 .144 .151 .151
(6) – (1) .063 .156 .078 .145
(5) – (4) .192 .365 .162 .217
(5) – (3) –.861** .405 .336* .243
(5) – (2) –.053 .324 .852*** .186
(5) – (1) –.066 .330 .780*** .176
(4) – (3) –1.053*** .313 .173 .252
(4) – (2) –.244 .191 .690*** .199
(4) – (1) –.257 .201 .617*** .191
(3) – (2) .809*** .263 .516** .232
(3) – (1) .796*** .270 .444** .215
(2) – (1) –.013 .118 –.073 .153
*p ≤ .10.
**p ≤ .05.
***p ≤ .01.
aFor each regression model, we created six dummy variables (Variable 1 represents the lowest level of turbulence, and Variable 6 represents
the highest level). For each model, we created six interaction terms for environmental knowledge stores. In all models, we included the other
remaining explanatory variables. So a significant effect in the original consequences model implies a significant effect on the outcome at that
level of turbulence.
bWe calculate the coefficient for the Wald test as b = b1 – b2, where for the first test (i.e., [6] – [5]), for interaction knowledge stores, b1 = .669
and b2 = .704 (see Table 3). We calculate the standard error for the coefficient b as SE(b) = [Var(b)]1/2 = [Var(b1) + Var(b2) – 2Cov(b1, b2)]1/2,
where SE = standard error, Var = variance, and Cov = covariance (we report one-tailed tests). We show the difference in effects of environ-
mental knowledge stores on outcomes between turbulence levels (e.g., [6] – [5] implies the difference in the effects of environmental knowl-
edge stores on relationship outcomes for SIC codes coded as 6 and 5, respectively, for turbulence).
Notes: All the equations had a constant term, which we do not report for parsimony reasons; we report one-tailed tests.
not only is strong but also gains momentum through posi-
tive feedback effects. Evidently, investment in this particu-
lar knowledge store generates returns at an increasing rate
for the firm. Our results indicate that the benefits of this
knowledge domain are not confined to one or a few limited
relationships. Rather, when this knowledge domain is devel-
oped, it is transferable and generalizable and, more impor-
tant, can be parlayed repeatedly into positive outcomes for
the firm.
For functional knowledge stores, we expected that the
benefits realized in an individual IR would multiply at an
increasing rate. In general, the data indicate that with
respect to the individual relationship, investment in func-
tional knowledge stores yields large payoffs, and these pay-
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TABLE 4
Effects of Sensemaking on IR Knowledge Stores at Various Levels of Environmental Turbulence
Interactional Functional Environmental
Levels of Knowledge Knowledge Knowledge
Turbulencea Stores Stores Stores
Lowest (1) .556*** .664*** .473***
Somewhat low (2) .379*** .454*** .768***
Moderate (3) .878** .939** 1.047***
Fair (4) .393*** .571*** –.218**
Somewhat high (5) .704*** .686*** .819***
Highest (6) .669*** .455** .617***
Wald Tests Comparing Moderation of Environmental Turbulence on Outcomesb
(6) – (5) –.035 –.232 –.202
(6) – (4) .276*** –.116 .843***
(6) – (3) –.209** –.484 –.431***
(6) – (2) .272** .001 .151
(6) – (1) .113 –.209 .144
(5) – (4) .311** .115 1.037***
(5) – (3) –.174 –.253 –.228*
(5) – (2) .307* .233 .353**
(5) – (1) .148 .022 .347**
(4) – (3) –.485*** –.368 –1.265***
(4) – (2) –.004 .117 –.683***
(4) – (1) –.163 –.093 –.690***
(3) – (2) .481*** .485 .581***
(3) – (1) .321*** .275 .574***
(2) – (1) –.159 –.210* –.007
*p ≤ .10.
**p ≤ .05.
***p ≤ .01.
aFor each regression model, we created six dummy variables (Variable 1 represents the lowest level of turbulence, and Variable 6 represents
the highest level). For each model, we created six interaction terms for sensemaking. Interactional knowledge stores R2 = .39, functional
knowledge stores R2 = .36, and environmental knowledge stores R2 = .29.
bWe calculate the coefficient for the Wald test as b = b1 – b2, where for the first test (i.e., [6] – [5]), for interaction knowledge stores, b1 = .669
and b2 = .704 (see Table 3). We calculate the standard error for the coefficient b as SE(b) = [Var(b)]1/2 = [Var(b1) + Var(b2) – 2Cov(b1, b2)]1/2,
where SE = standard error, Var = variance, and Cov = covariance (we report one-tailed tests). We show the difference in effects of sense-
making on the three knowledge stores between turbulence levels (e.g., [6] – [5] implies the difference in the effects of sensemaking on each
knowledge store for SIC codes coded as 6 and 5, respectively, for turbulence.
offs gain momentum and amplify. We also believed that
whereas functional knowledge would have some broader-
based application over a firm’s portfolio, it would be less
generalizable and transferable. Rather than leveraging the
functional knowledge stores readily from one IR to another,
only limited pockets of knowledge would transfer across
IRs. According to our data, functional knowledge does not
have significant portfoliowide benefits. This implies that
learning about, for example, JIT or other inventory manage-
ment systems in a relationship may not necessarily result in
skills or subroutines that the firm can leverage to enhance
the effectiveness of its relationships with other partners.
Another focus of our research involves the moderating
effects of environmental turbulence on the use of the envi-
ronmental knowledge stores. Although environmental
knowledge does not affect outcomes in all conditions, post
hoc investigations show a pattern of moderation by environ-
mental turbulence. In industries characterized by moderate
levels of turbulence, environmental knowledge seems to
enable portfolio effectiveness greatly. It facilitates adjust-
ments and reorientations in the portfolio to accommodate
for some reasonable level of change in the environment.
However, at the highest level of turbulence, this knowledge
may not be sufficient to cope with changes. With respect to
relationship quality, the effects of environmental knowledge
stores are similar, though they come into play at somewhat
higher levels of turbulence. The magnitude of the differ-
ences in effects of environmental knowledge stores at vari-
ous levels of industry turbulence suggests that marketing
scientists must do more to understand how the management
of IRs should differ in various environmental conditions.
Given our treatment of the environment at an industry level,
examination of turbulence in terms of industry conditions
may be useful.
For the role of sensemaking, evidence indicates that it is
strongly associated with the development of knowledge
stores. Furthermore, it seems that sensemaking enhances
knowledge stores regardless of environmental conditions.
However, we must temper our conclusions somewhat with
regard to two of the knowledge stores. We have found what
appears to be a nonlinear moderation effect between sense-
making and environmental turbulence for interactional and
environmental knowledge stores (i.e., the moderation
occurs only at certain levels of turbulence and in certain
forms, as opposed to a monotonic bilinear moderation).
Although implications of this pattern of moderation are not
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entirely clear, in general, sensemaking seems to be most
productive at medium to high levels of turbulence.
Contributions and Managerial Implications
Scholars note that knowledge is crucial on several fronts,
yet there is a scarcity of empirical research that investigates
the role of knowledge, especially in IRs. We advance the
emergent literature on relational capabilities by showing
that domain-specific IR knowledge stores play a crucial and
complex role in developing and managing relationships.
Related to this, we advance the buyer–seller relationship lit-
erature by offering an expanded perspective on IR out-
comes. We augment traditional treatments of relationship
quality (e.g., Hibbard, Kumar, and Stern 2001; Jap 1999) by
including a relationship portfolio perspective in accordance
with recent assertions that close, partner-type relationships
may not be universally desirable (e.g., Buvik and John
2000).
In addition to the theoretical contributions, our research
has several implications for managers. Several leading com-
panies (e.g., BP, Ford, Coca-Cola, General Electric, Mon-
santo, IBM) have made knowledge management a top prior-
ity, on the basis of the premise that knowledge is crucial for
competing in today’s economy (Hackett 2000). On a broad
level, our study validates the action of these companies and
underscores the role of knowledge as a strategic resource.
Furthermore, our study has implications for a firm’s
relationship-marketing strategy. Examples of companies
using relational knowledge stores are well documented in
the customer relationship management literature. In addi-
tion, firms can leverage their functional knowledge stores to
enhance relationship quality in several ways. For example,
Intel has created personalized Web sites for 10,000 buyers
in 400 companies to order its microprocessors, check their
order status, and collaborate with engineers. Although the
personalized Web sites shorten the order-fulfillment cycles
to some extent, their real value is in building and strength-
ening relationships with partners. Cisco Systems’
knowledge-exchange system connects its employees with
its customers and suppliers. By sharing information about
sensitive issues such as sales forecasts, Cisco has been able
to build trust with its channel partners (Knowledge Man-
agement 2001). Dell’s Virtual Integration System enables it
to share information and knowledge freely with its external
suppliers on a real-time basis (Magretta 1998). Although
the information sharing permits tighter coordination of the
supply chain, it also helps develop higher-quality
relationships.
However, the results indicate that functional knowledge
does not enhance overall relationship portfolio effective-
ness. This has implications for companies such as Toyota
that have created a knowledge-sharing network with suppli-
ers (Ahmadjian and Lincoln 2001; Dyer and Nobeoka
2000). According to our data, the leveraging of functional
knowledge across a portfolio of IRs may not be productive;
functional knowledge does not seem to transfer readily or to
generalize across a range of relationships. To capitalize on
this knowledge, firms may be better off developing and
leveraging functional knowledge stores that focus on indi-
vidual relationships.
Addressing an uncertain environment is an issue of
importance to most managers. Our research suggests that by
developing knowledge bases about trends and changes in
the external environment, firms are in a better position to
manage relationships. Consider an example from the food
industry: Manufacturers of food and consumer packaged
goods own vast amounts of information on market trends,
demographics, and consumer behavior. Supermarkets have
large databases of information on individual and household
purchasing activity. Seven manufacturers (Anheuser-Busch,
Coca-Cola, Kraft Foods, Pillsbury, Procter & Gamble,
Nabisco, and Warner-Lambert) and one supermarket chain
(Wegmans Food Markets) combined the two sets of infor-
mation to better manage their relationships with customers
(Goldberg 2000). However, the usefulness and applicability
of environmental knowledge stores is a function of the tur-
bulence level in the industry environment. Apparently, such
knowledge stores can be leveraged most effectively in mod-
erately turbulent industries.
Another issue of importance for managers intent on
capabilities development is the content of knowledge: What
type of knowledge results in strong capabilities and superior
performance? Our research implies that there is no standard
mix of knowledge. Rather, the content domain of knowl-
edge depends on the specific capability involved. Firms
should focus on knowledge that underpins capabilities in
specific strategically crucial functional areas (e.g., IRs).
Even further, within these functional areas, the firm can and
should build various relevant subdomains such that strong
capabilities emerge. Our research shows that the various
knowledge subdomains have differential and sometimes
nonlinear impacts, which implies that, as with other
resources, firms must understand how to combine and
leverage the subdomains for optimal outcomes.
Our research suggests that the prudent manager should
devote efforts and resources to sensemaking because it is
critical in capabilities development. Managerial focus on
sensemaking may be even more vital than our data indicate
because it can be broken down into specific actions and
activities that can be trained and rewarded in the firm. The
literature is replete with admonitions that firms must be
learning organizations and must “learn how to learn.” With
a focus on sensemaking, managers can isolate activities and
skills necessary to the perpetual adjustment and reframing
of events and cues. Managers can be trained in the search
for critical questions that need to be asked, even as they
search for answers to the questions. Personnel assessments
and reviews could directly address sensemaking activities,
linking them directly to performance evaluations and finan-
cial rewards for relevant managers and thereby reinforcing
training efforts.
Limitations and Further Research
The results of this study must be viewed in conjunction
with its limitations. A measurement concern involves the
scope and domain of our formative measures for the IR
knowledge stores. The validity of formative measures
hinges on extensive tapping of the construct domain, if not
exhaustion of it. Although our measures are well grounded
in theory and fieldwork with managers, they are new.
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Therefore, construct domains need to be further verified and
established. In addition, our results may be strengthened by
the inclusion of additional informants for each firm or per-
haps by the development of objective measures. Although
we took precautions in questionnaire development and
pretesting, and the results do not seem to indicate it, com-
mon methods variance can be problematic in single-
informant survey data.
Our research is the first we know of that has empirically
verified the existence of environmental moderation in learn-
ing. Furthermore, this moderation is quite complex in form
and warrants further investigation before any detailed con-
clusions can be drawn. Our measure for environmental vari-
ance has the important advantage of being derived from
objective secondary data. However, it is ordinal in nature
and is based on assessments of industry conditions. Given
that reasonably strong findings emerged with this objective
but somewhat limited environmental turbulence measure, it
is critical to managers and researchers that this issue be
extensively addressed in further research. A multifaceted
measure of environmental turbulence may reveal more
about this complex and subtle phenomenon.
Although this study offers important groundwork for
understanding IR knowledge stores, more research is
needed on how the knowledge is developed. Related to this,
tracking the evolution of sensemaking skills and their impli-
cations for knowledge creation would be useful. Another
issue in this research and all capabilities and learning
research is the connection to firm-level performance out-
comes. The firm is necessarily driven by the need to “take it
to the bank.” Performance implications of learning and
capabilities have strong and compelling theoretical ground-
ing, but how and when do they play out in firm perfor-
mance? These issues are difficult ones, but it is critical to
address them in the IR context.
Appendix
Measures
Knowledge Stores (New Scale; Formative)
(Scale items anchored by 1 = “very little knowledge” and
7 = “lots of knowledge”)
Interactional
1. Negotiating with suppliers
2. Planning and management of partnering activities
3. Initiating and implementing cooperative programs with
suppliers
4. Using computers to network and communicate with
suppliers
5. Managing conflict with suppliers
Functional
1. Cost-reduction strategies involving suppliers
2. Working with supplier to develop products
3. Working with suppliers to reduce delivery times
4. Working with suppliers on quality management
5. Integrating suppliers into the firm’s JIT system
6. Enhancing suppliers’ production capabilities and capacities
Environmental
1. Laws and regulations relevant to supplier relationships
2. Market conditions affecting buying
3. Labor conditions in supplier firms
4. Competitors’ purchasing behaviors
Relationship Quality (Conceptualized as a Higher-
Order Construct That Consists of ...)
Trust (scale adapted from Doney and Cannon 1997)
(Construct reliability = .95; AVE = .75; range of load-
ings .85–.91; scale items anchored by 1 = “strongly dis-
agree” and 7 = “strongly agree”)
1. This supplier keeps promises made to our firm.
2. This supplier is always frank and truthful with us.
3. We believe the information this supplier provides us.
4. This supplier is genuinely concerned that our business
succeeds.
5. When making decisions, this supplier considers our welfare
as well as their own.
6. This supplier is trustworthy.
Commitment (scale adapted from Anderson and Weitz
1992)
(Construct reliability = .94; AVE = .77; range of load-
ings .78–.95; scale items anchored by 1 = “strongly dis-
agree” and 7 = “strongly agree”)
1. We have a strong sense of loyalty to this supplier.
2. We expect this supplier to be working with us a long time.
3. We are willing to make long-term investments to help this
supplier.
4. We are really committed to developing a working relation-
ship with this supplier.
5. We see this relationship as a long-term alliance.
Relationship stability (new scale)
(Construct reliability = .91; AVE = .73; range of load-
ings .74–.95; responses ranged from 1 to 7 on bipolar
adjectives)
1. Stable/unstable (reverse coded)
2. Long-term/short-term (reverse coded)
3. Insecure/secure
4. Unsteady/steady
IR Portfolio Effectiveness (New Scale)
(Construct reliability = .91; AVE = .72; range of loadings
.80–.90; scale items anchored by 1 = “strongly disagree”
and 7 = “strongly agree”)
1. For the most part, our supplier relationships are very
effective.
2. Across the board, our supplier relationships operate well
for us.
3. Our supplier relationships do everything we need them to
do and more.
4. In general, we find our supplier relationships to be very pro-
ductive and efficient.
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Sensemaking (New Scale)
(Construct reliability = .91; AVE = .73; range of loadings
.76–.93; scale items anchored by 1 = “strongly disagree”
and 7 = “strongly agree”)
In our supplier relationships …
1. If something seems to be going wrong, we try hard to figure
out why.
2. We quickly try to identify our mistakes so that they are not
repeated.
3. If a program is successful, we try to understand what makes
it work well.
4. If we see a mistake has been made, we retrace our actions to
understand what happened.
5. We constantly assess and analyze the effects of our deci-
sions so that we know what adjustments to make.
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